INTRODUCTION {#sec0001}
============

The rise of the coronavirus disease 2019 (COVID-19) pandemic has caused unprecedented changes to daily life in the U.S. Social distancing measures, including "shelter-in-place" or "stay at home" orders, are resulting in isolation from social contacts outside the home. In addition, the pandemic has had a severe impact on the economy, and unemployment rates are skyrocketing.^1^ In addition, fears about risk for infection (both for oneself and for family and friends), financial hardship, and increased social isolation have tremendous potential to negatively impact mental health.^2--4^

On top of these stressors, mental health can also be affected by the enormous amounts of media coverage of the pandemic. During times of crisis, the public experiences an immediate and urgent need for information about health risks and personal safety.^5^ Individuals may be motivated to reduce confusion, develop a better understanding of the potential health threat, and act to reduce their level of risk by seeking information from the media.^6,7^ However, in the context of the current pandemic, some researchers have cautioned that pervasive media coverage of the COVID-19 pandemic may unnecessarily increase perceptions of fear and uncertainty.^8^

Numerous studies have investigated the association between media exposure and mental health in the context of public health crises.^9--13^ There is evidence that "panic-inducing" and sensationalized communication strategies on social media contributed to levels of anxiety in the U.S. during the 2003 severe acute respiratory syndrome outbreak and the 2014 Ebola crisis.^5,14--17^ Self-reported time spent watching TV on the day of 9/11 and the days following the attack were associated with symptoms of post-traumatic stress disorder in a nationally representative sample of U.S. adults.^18^ "Mental distress" has been conceptualized as a constellation of psychological symptoms including anxiety, loneliness, hopelessness, and depression.^19^ Although mental distress can be considered a normal response to stressors, even mild symptoms can impair daily functioning.^20^ How exposure to media may be related to mental distress during a global pandemic, such as COVID-19, should be investigated to inform public health recommendations.

A recent survey from China reported that social media exposure to COVID-19-related information was associated with depression and anxiety.^21^ A limitation of that study, however, was the use of a non-probability sample. The unknown selection biases, coupled with a lack of information about the respondents' mental health before the pandemic, limits the generalizability and certainty of findings. The objective of the current analysis is to determine if exposure to social and traditional (radio, TV, and newspaper) media during the rise of the COVID-19 pandemic was associated with mental distress among U.S. adults. Given evidence that exposure to social and traditional media may have differential associations with mental distress,^14,22^ these sources are examined separately. Additionally, because depressive symptoms have been associated with greater social media use,^23,24^ this study tests whether associations were moderated by prior depressive symptoms. Data are from the Understanding America Study (UAS) that were collected between March 10 and March 31, 2020. This period coincided with a number of key events in the rise of the COVID-19 pandemic, including the declaration of COVID-19 as a pandemic by the WHO, declaration of a national emergency by the President of the U.S., school and work closures, and implementation of social distancing directives in many U.S. states.^25^

METHODS {#sec0002}
=======

Study Sample {#sec0003}
------------

Participants were drawn from the UAS, a probability-based Internet panel of adults (aged ≥18 years) representing the U.S. This study used data from the UAS230 survey (March 2020 Monthly Survey), which was fielded between March 10, 2020 and March 31, 2020. Addresses used to sample participants came from the U.S. Postal Service Delivery Sequence file, prepared by the Marketing Systems Group to form a sampling frame of all household addresses in the U.S. After the initial mail-out recruitment, participants were surveyed via computer, mobile device, or tablet; Internet-connected tablets were provided to households that were not already online. Respondents were compensated \$20 for 30 minutes of survey time. Across the various UAS panels, the recruitment rate is about 14%. Additional details regarding the methodology of the UAS can be found at the UAS website (<https://UASdata.usc.edu>).

Of the 8,493 panel members eligible for the UAS230 survey, 1,561 (18.4%) did not start the survey (response rate of 81.6%). Of the remaining 6,932 participants, 48 (0.7%) started, but did not complete, the survey. The analytic sample comprised 6,329 participants who provided complete data on the variables of interest (91.9%).

Measures {#sec0004}
--------

The outcome of interest was mental distress, measured with the 4-item Patient Health Questionnaire (PHQ-4).^26^ Participants were asked, in 4 prompts, for the frequency over the past 2 weeks with which they had been bothered by *feeling nervous, anxious, or on edge, not being able to stop or control worrying, feeling down, depressed, or hopeless*, and *little interest or pleasure in doing things*. The response options were *not at all* (0), *several days* (1), *more than half the days* (2), and *nearly every day* (3). Total scores were generated by summing scores across the 4 items (range=0--12). The PHQ-4 has previously been validated and was found to be reliable in the general population.^27^

For social media exposure, participants were asked: *How many minutes do you spend on social media in a day on average?* A small proportion (0.5%) of participants reported implausible values for this question (i.e., \<0 minutes or \>480 minutes \[8 hours\] of social media use per day) and were excluded from analyses. Traditional media exposure was measured using responses to the question: *Which of the following information sources have you used to learn about the coronavirus in the past 7 days?* Five sources were considered traditional media sources: public TV or radio, national news sources (Fox News, CNN, MSNBC, NBC News, CBS News, or ABC News), national newspapers (New York Times, Washington Post, and USA Today), local newspapers, or local TV news sources. The authors generated an index that reflected the number of traditional media sources consulted (range=0--5).

A variety of covariates were included to account for potential confounding. Sociodemographic characteristics included age (years), sex (female or male), race/ethnicity (white, American Indian or Alaska Native, Asian, black or African American, Hawaiian or Pacific Islander, Hispanic or Latino, or multiracial), education (high school degree or below, attended some college or received a 2-year degree, Bachelor\'s degree, or Graduate degree), marital status (married, never married, separated or divorced, or widowed), household income (\<\$20,000, \$20,000--\$39,999, \$40,000--\$59,999, \$60,000--\$99,999, or ≥\$100,000), and job status (has a job or does not have a job). In earlier waves of data collection for the UAS Panel (June 2019, June 2017, or May 2015), participants had completed the 8-item version of the Center for Epidemiologic Studies--Depression Scale (CES-D) (range=0--8); this was used as an indicator of prior depressive symptoms.^28^ Participants had also previously answered the prompt: *Have you ever had or has a doctor ever told you that you have any emotional, nervous, or psychiatric problems?* (*yes* or *no*). This study also included two indicators of perceived risk of coronavirus; higher perceived risk may lead individuals to consume more media, and also be related to increased mental distress. Participants were asked to report *the chance that you will get the coronavirus in the next three months* and *the percent chance you will run out of money because of the coronavirus in the next three months*, each on a scale from 0 to 100. In preliminary analyses, both indicators were significantly associated with exposure to social media (being infected: β=0.004, 95% CI=0.001, 0.006; running out of money: β=0.003, 95% CI=0.001, 0.005) and number of traditional media sources consulted to learn about COVID-19 (being infected: β=0.001, 95% CI=0.001, 0.002; running out of money: β=0.001, 95% CI=0.0004, 0.002), supporting the decision to include these indicators as covariates.

Statistical Analysis {#sec0005}
--------------------

First, this study examined how patterns of use of social and traditional media, as well as levels of mental distress, differed by survey response date by estimating three linear regression models with each type of media use and mental distress as the dependent variables and a continuous variable for the survey date (March 10--March 31) as an independent variable.

Second, multiple linear regression was used to estimate associations between media exposure and mental distress. The authors first estimated an unadjusted model that included: (1) average time spent on social media in a day and (2) number of traditional media sources consulted to learn about COVID-19 as independent variables. They then estimated an adjusted model with both independent variables and covariates, in addition to a continuous variable for survey date. Finally, they estimated two adjusted models that included an interaction with prior depressive symptoms and each of the independent variables.

In addition being scored continuously, the PHQ-4 can also be scored using categories that indicate distress severity (normal \[0--2\], mild \[3--5\], moderate \[6--8\], or severe \[9--12\]).^26^ To test the sensitivity of the findings to the modeling of PHQ-4 scores, both the unadjusted and adjusted models were re-estimated using categorical PHQ-4 scores as the outcome using ordinal logistic regression.^29^

All analyses incorporated survey weights, calculated in two stages: (1) base weights accounting for probabilities of sample selection and survey non-response and (2) post-stratification weights that bring the distributions in line with Current Population Survey benchmarks. Statistical significance was assessed at the *p*\<0.05 level. All analyses were conducted using Stata, version 16. Analyses were conducted from April 1 to April 10, 2020.

RESULTS {#sec0006}
=======

The mean time spent on social media in a day was 55.8 minutes or 0.93 hours (95% CI=0.89, 0.97), and the mean number of traditional media sources consulted was 2.50 sources (95% CI=2.45, 2.56). The mean PHQ-4 score was 1.92 (95% CI=1.83, 2.02) ([Table 1](#tbl0001){ref-type="table"} ). Having and using a Facebook, Instagram, or Twitter account was reported by 4,323 (68.1%), 2,256 (32.7%), and 1,230 (19.4%) participants, respectively. With respect to traditional media sources, 3,516 (55.0%) reported consulting public TV and radio, 4,468 (69.3%) reported consulting national news sources, 1,981 (31.2%) reported consulting local newspapers, 2,159 (31.5%) reported consulting national newspapers, and 3,983 (63.6%) reported consulting local TV news sources. The mean perceived chance of being infected with coronavirus in the next 3 months was 21.27% (95% CI=20.49, 22.05), and the mean perceived chance of having no money because of coronavirus in the next 3 months was 15.80% (95% CI=14.88, 16.73).Table 1Descriptive Statistics of Sample Characteristics for U.S. Adults in the UAS230 Panel, March 10 to March 31, 2020 (n=6,329)Table 1Variablen (%)Age, years[a](#tb1fn1){ref-type="table-fn"}48.8 (0.29)Sex Male2,643 (49.0) Female3,686 (51.0)Race/Ethnicity White4,211 (64.2) American Indian/Alaska Native59 (0.4) Asian307 (5.1) Black/African American474 (11.2) Hawaiian/Pacific Islander20 (0.1) Hispanic/Latinx1,000 (16.0) Multiracial258 (3.0)Marital status Married3,525 (56.5) Never married1,498 (24.3) Separated or divorced1,014 (14.9) Widowed292 (4.3)Education Less than high school1,386 (38.0) Some college/2-year degree2,362 (27.8) Bachelor\'s1,536 (19.4) Graduate1,045 (14.7)Household income \<\$20,000938 (16.7) \$20,000‒\$39,9991,178 (19.9) \$40,000‒\$59,9991,021 (16.9) \$60,000‒\$99,9991,552 (23.4) ≥\$100,0001,640 (23.1)Currently have job No2,392 (38.4) Yes3,937 (61.6)Average time spent on social media per day, hours[a](#tb1fn1){ref-type="table-fn"}0.93 (0.02)Number of traditional media sources consulted[a](#tb1fn1){ref-type="table-fn"}2.50 (0.03)Prior CES-D score[a](#tb1fn1){ref-type="table-fn"}1.65 (0.04)Current PHQ-4 score[a](#tb1fn1){ref-type="table-fn"}1.92 (0.05)Any prior emotional, nervous, or psychiatric conditions No4,553 (73.0) Yes1,776 (27.0)Perceived chance of being infected with coronavirus in the next 3 months[a](#tb1fn1){ref-type="table-fn"}21.27 (0.40)Perceived chance of having no money due to coronavirus in the next 3 months[a](#tb1fn1){ref-type="table-fn"}15.80 (0.47)[^1][^2]

Exposure to both forms of media (social media: β=0.02, 95% CI=0.01, 0.03; traditional media: β=0.03, 95% CI=0.02, 0.04) and mental distress (β=0.07, 95% CI=0.04, 0.09) were higher in participants who responded to the survey at later dates, compared with those responding sooner ([Figure 1](#fig0001){ref-type="fig"} ). Time spent on social media per day increased from a mean of 50.4 minutes or 0.84 hours (95% CI=0.79, 0.89) on the first day of the survey period to 76.2 minutes or 1.27 hours (95% CI=1.11, 1.42) on the last day of the survey period. The number of traditional media sources consulted increased from a mean of 2.38 sources (95% CI=2.31, 2.46) on the first day of the survey period to 3.00 sources (95% CI=2.78, 3.23) on the last day of the survey period. PHQ-4 scores increased from a mean of 1.64 (95% CI=1.51, 1.77) on the first day of the survey period to 3.03 (95% CI=2.61, 3.44) on the last day of the survey period.Figure 1Linear predictions and 95% CIs for time spent on social media in a day (Panel A), number of traditional media sources consulted to learn about COVID-19 (Panel B), and mental distress measured by the PHQ-4 (Panel C), by date of survey completion, among U.S. adults in the UAS230 Panel, 2020 (n=6,329).PHQ, Patient Health Questionnaire; UAS230, Understanding America Study.Figure 1

In unadjusted analyses, increased time spent on social media per day (β=0.34, 95% CI=0.24, 0.43) and consulting a greater number of traditional media sources to learn about COVID-19 (β=0.11, 95% CI=0.05, 0.18) were independently associated with increased mental distress ([Table 2](#tbl0002){ref-type="table"} ). These associations remained significant after adjusting for sociodemographic characteristics; prior depressive symptoms; any prior emotional, nervous, or psychiatric conditions; and perceived risk related to coronavirus (social media: β=0.14, 95% CI=0.05, 0.23; traditional media: β=0.14, 95% CI=0.08, 0.20). In other words, for both every 1-hour increase in time spent on social media and for every additional traditional media source consulted, there was a 0.14-point increase in mental distress. There was no significant interaction between either time spent on social media (*p*=0.699) or number of traditional media sources consulted (*p*=0.945) and prior depressive symptoms, indicating that associations with mental distress did not vary by history of depressive symptoms. In the adjusted model, a later survey date; separated marital status; prior depressive symptoms; any prior emotional, nervous, or psychiatric conditions; perceived chance of being infected with coronavirus in the next 3 months; and perceived chance of having no money because of coronavirus in the next 3 months were associated with higher levels of mental distress. Older age, being an American Indian/Alaska Native, being black/African American, and being a Hawaiian/Pacific Islander were associated with lower levels of mental distress.Table 2Adjusted Associations Between Media Exposure and Mental Distress Among U.S. Adults in the UAS230 Panel, March 10 to March 31, 2020 (n=6,329)Table 2VariableUnadjustedAdjustedβ (95% CI)β (95% CI)Average time spent on social media per day, hours**0.34 (0.24, 0.43)0.14 (0.05, 0.23)**Number of traditional media sources consulted**0.11 (0.05, 0.18)0.14 (0.08, 0.20)**Days since March 10, 2020--**0.03 (0.01, 0.05)**Age, years--**‒0.01 (‒0.02, ‒0.01)**Sex Male--ref Female--0.12 (‒0.06, 0.30)Race/Ethnicity White--ref American Indian/Alaska Native--**‒1.44 (‒2.17, ‒0.70)** Asian--‒0.31 (‒0.69, 0.06) Black/African American--**‒0.69 (‒0.99, ‒0.38)** Hawaiian/Pacific Islander--**‒1.35 (‒2.33, ‒0.36)** Hispanic/Latinx--‒0.27 (‒0.56, 0.02) Multiracial--0.05 (‒0.52, 0.62)Marital status Married--ref Never married--0.14 (‒0.10, 0.38) Separated or divorced--0.27 (0.00, 0.53)\* Widowed--‒0.10 (‒0.44, 0.24)Education Less than high school--ref Some college/2-year degree--‒0.09 (‒0.31, 0.13) Bachelor\'s--0.17 (‒0.06, 0.41) Graduate--0.13 (‒0.12, 0.38)Household income \<\$20,000--ref \$20,000‒\$39,999--‒0.15 (‒0.49, 0.19) \$40,000‒\$59,999--‒0.09 (‒0.44, 0.26) \$60,000‒\$99,999--‒0.26 (‒0.58, 0.07) ≥\$100,000--‒0.13 (‒0.49, 0.22)Currently have job No--ref Yes--‒0.21 (‒0.43, 0.00)Prior depressive symptoms--**0.42 (0.36, 0.47)**Any prior emotional, nervous, or psychiatric conditions No--ref Yes--**0.81 (0.58, 1.04)**Perceived chance of being infected with coronavirus in the next 3 months--**0.01 (0.01, 0.02)**Perceived chance of having no money due to coronavirus in the next 3 months--**0.01 (0.01, 0.02)**[^3][^4]

In sensitivity analyses, based on categorical PHQ-4 scores, 4,653 participants (71.2%) had no mental distress, 1,255 participants (17.6%) had mild mental distress, 458 participants (6.9%) had moderate mental distress, and 307 participants (4.4%) had severe mental distress. Results using categorical PHQ-4 scores as the outcome were similar to the results using continuous PHQ-4 scores (social media: OR=1.15, 95% CI=1.07, 1.24; traditional media: OR=1.17, 95% CI=1.11, 1.24), suggesting that the findings were not sensitive to PHQ-4 modeling decisions (Appendix shows results).

DISCUSSION {#sec0007}
==========

This study showed modest increases in social and traditional media exposure, as well as mental distress, among U.S. adults between March 10 and March 31, 2020---a time of critical societal change and acceleration of the COVID-19 pandemic. Additionally, the analyses revealed that both increased time spent on social media and the number of traditional media sources consulted to learn about coronavirus (TV, radio, and newspaper) were associated with levels of mental distress.

A global pandemic in the age of social media is unprecedented, which limits the ability to contextualize these findings. It is encouraging to note that the majority of participants in the current study reported either no or mild mental distress, indicating possible resilience, which has been commented on elsewhere.^30^ However, numerous prior studies suggest that heightened exposure to disaster-related media content may be associated with adverse stress reactions.^9--13,16^ The mechanisms underlying these associations may involve heightened perceptions of threat and altered hypothalamic--pituitary--adrenal axis functioning.^9^ Social learning theory also suggests that viewing the experiences of others via the media is involved in the acquisition of fear.^31^ Additionally, the concept of "relative risk appraisal" posits that perceptions of risk are fundamentally shaped by affective judgments, rather than rational decision making.^32^ This concept has been used to explain how sensationalized media content may lead to overestimations of perceived individual risk.^32^ In the context of the current pandemic, one study using data from adults in China demonstrated an association between social media exposure to COVID-19-related information and anxiety and depression.^21^ The results of the present study extend these findings by studying exposure to both traditional and social media sources in a nationally representative sample of adults in the U.S. Moreover, this study was able to control for pre-existing depressive symptoms before the COVID-19 pandemic.

This study was cross-sectional and cannot be used to draw causal conclusions. However, prior longitudinal studies suggest that consumption of digital and social media can influence mental health symptomology.^33-37^ It may be tempting to suggest that individuals limit the scope of sources consulted or time spent consuming COVID-19-related media as a strategy to reduce mental distress; however, this must be carefully balanced with the need to maintain social connectedness via the media throughout periods of social distancing. In addition, public health authorities such as the WHO, Centers for Disease Control and Prevention, and local and state governments continue to update recommendations related to maintaining personal safety and avoiding the spread of infection, which are primarily disseminated via the media. It is therefore infeasible and potentially harmful to recommend broad disengagement from the media at this time. In line with other available guidance,^8,38^ the authors instead recommend that the media be used for activities that could support mental health. Evidence suggests that positive social interactions on social media can support well-being^23^; therefore, individuals could engage with social support networks such as friends and family in lieu of in-person gatherings to foster social connectedness. Additionally, information seeking regarding COVID-19 should be focused on public health authorities that offer up-to-date guidance, in order to limit exposure to misinformation and sensationalized news headlines. Outside of the media, telehealth interventions for mental health also offer immense potential to support those with pre-existing and incident mental health conditions.^39,40^

Limitations {#sec0008}
-----------

Some limitations of this study should be noted. First, the cross-sectional nature of the data limits the ability to study causal relationships. However, the authors were able to incorporate longitudinal data from prior waves of the UAS panel to adjust for prior mental health status, which increases confidence that the observed associations are not accounted for by pre-existing levels of mental distress. Second, the question about time spent on social media did not ask about exposure to COVID-19-related content; therefore, the authors did not have information about what type of content individuals were exposed to on social media. Given the pervasiveness of media coverage of the COVID-19 pandemic, however, it is likely that those reporting more time on social media were also exposed to a greater extent to content related to COVID-19. Third, the timeframes referred to by the media exposure items were not specific to the date of the survey. Actual patterns of media use for a given survey date may therefore differ from those reported by respondents. Fourth, there may have been overlap between social and traditional media (for example, news reports viewed on Facebook) that these analyses were unable to account for. Fifth, this study measured mental distress with a short screening scale, rather than a longer self-report measure or diagnostic interview for mental disorders. Sixth, the UAS is a pre-existing survey that was not designed specifically to examine associations between media exposure and mental distress. Exposure to social and traditional media were assessed on different scales and reflected different constructs (i.e., number of media sources versus amount of time exposed to media). Future studies with consistent, validated, and more detailed measures are needed to corroborate these findings. Finally, participants selected which date they completed the survey on. There may be differences in the participants who responded on earlier compared with later survey dates, which may have biased the observed results.

Future studies may consider a variety of avenues. Prior studies have found a negative association between "passive" use of social media, characterized by observation and "scrolling," and mental health.^41,42^ Studying the quality of social media use during the COVID-19 pandemic may allow for greater specificity of guidelines around responsible social media use. Prior studies have observed increased substance use after public health crises such as 9/11^43^; understanding associations between media exposure and substance use may inform prevention strategies. Finally, future studies should clarify specific aspects of media exposure associated with mental distress (e.g., perceptions of the individual delivering messages, conflicting messages from multiple sources, misinformation, confusion, sensationalized reports).^44^

CONCLUSIONS {#sec0009}
===========

Increased time spent on social media and consulting a greater number of traditional media sources to learn about COVID-19 were associated with mental distress among U.S. adults. Recommending that individuals give priority to media outlets that report information from public health authorities, such as the WHO and Centers for Disease Control and Prevention, as well as engage in activities that emphasize social support, may be important prevention strategies.
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[^1]: *Notes*: All means and percentages are weighted.

[^2]: Reported as mean (SE).

    UAS230, Understanding America Study; CES-D, Center for Epidemiologic Studies Depression Scale; PHQ-4, 4-item Patient Health Questionnaire

[^3]: *Notes*: An asterisk indicates a statistically significant association at *p*\<0.05; bold font indicates a statistically significant association at *p*\<0.01.

[^4]: UAS230, Understanding America Study.
